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L Lacelle 


From: 
David Shepherd 
[dshepherd@dartaero.com] 


Sent: 
April 27, 20103:40 
PM 


To: 
'Mike Petsche' 


Cc: 
'Bill Beckett'; 'L Lacelle'; 'Chris Provencal'; 'Dan Stow'; ssheldon@dartaero.com 


Subject: 
350 crosstubes 


Mike, 


I discussed 
the 350 crosstube 
load testing with Bill a little while ago and this plan makes sense to him. 


So, my recommendation 
to clear these crosstubes 
is to load the fwd crosstubes 
to 3500 Ib and the aft 
crosstubes 
to 3000 Ib in the deflection test rig and document 
on the work orders that this test has been 
completed. 
Hold max load for 1 minute. 
Per TP-D350-748-2, 
these loads represent the maximum 
load 
on these crosstubes 
at gross weight and are below the yield point of the material. 
I would like to request 
that Chris Provencal witness these tests and sign off the work orders based on his experience 
with Dart 
landing gears. 
My feeling is that if there is a problem with the parts, it will manifest itself during this load 
test. 
I, for one, would feel a lot more confident in testing each crosstube 
in this manner than relying totally 
on what Exova has to say. 
I think it would be very difficult to reach a conclusion 
on the whole batch on 
the basis of cracks in two parts from the batch. 


I believe that we can accomplish 
this before next Friday, which also gives us time to hear what Exova has 
to say in case it has an impact on our decision. 
So far, what I have seen from Exova shows me that there 
are fluctuations 
in the heat treating but the tubes are heat treated to our specification. 


For this reason, I believe we should tell DHS that it looks like we will be able to start shipping 350 
crosstubes 
by May 7th pending a successful 
Engineering 
test of the material. 


David. 


5/10/10 
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ST 
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Work Order 
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Route 
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Date 
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Item 
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( 
~~~1I11111111111111111111111111111111 


Warehouse 
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Comments: 
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106167 


107534 


107959 


108246 


108672 


109059 


109752 


110363 


110523 


111279 


112082 


112314 


220 


Warehouse 


Location 


Main Warehouse 


ST 


47119 


47350 


1209 


2 


6 


34 


43 


46 


2 


49 


22 
46 


57 


43 


359 


500 


Each 


17 


12 


5 


17.0000 
4.0000 


1111111111 


Loc Code 


v 


Tuesday, September 
08, 2009 
3:16:06 PM 
Shop Packet Print 
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. . Picklist Print 


Tuesday, September 
08,2009 
3:16:06 PM 


Work Order ill: 
51885 


Parent Item: 
D350-748-20IRevD 


Parent Item Name: 
Crosstube Installation, High Aft 


Comments: 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 9/912009 


Start Qty: 1.00 


pages/9 


Required Date: 9/29/2009 


Required Qty: 1.00 


Component Item ill/ 
Replacement 
Mfg/ 
Item Name 
Item In 
Purch 


~.lIilll~liilil~1 
WIIIIIII 1111111111 1111111111111111111111111111 


Bushing 


Bin 
Primary 
Item 
Location 


Manufactured 
No 


Last 
Location 
Route 
Seq ill 


220 


Unit of 
Measure 


Each 


Qty on 
Remaining 
Qty 
Hand 
Qty To Pick 
Issued 


423.0000 
16.0000 


1111111111 
~ 


Date 
Status 
Issued 


/fr'f-,ff ijJ 


MS21042IA 
$" 1111111111111111111111111111111111111111111111111111111 


Nut 


Purchased 
No 


Warehouse 


Location 


Main Warehouse 


ST 


45402 
45918 
_ 


48268 


Warehouse 


Location 


Main Warehouse 


ST 


107499 


110507 


111827 


112314 


15924 


8182 


423 


19 


200 


204 


220 
Each 


8308 


5 


266 


5996 


2000 
o 


41 


\l 


Loc Code 


8,308.000 
24.0000 


1111111111 
J'iH 4 \ o~ 


Loc Code 


Tuesday, September 08, 2009 3:16:06 PM 
Shop Packet Print 
Page S 


. Picklist Print 


Tuesday, September 08,2009 3:16:06 PM 
page9/C( 


Work Order ID: 
51885 


Parent Item: 
D350-748-20IRevD 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Parent Item Name: 
Crosstube Installation, High Aft 


Comments: 


Start Date: 9/912009 


Start Qty: 1.00 


Required Date: 9/2912009 


Required Qty: 1.00 


Component Item ID/ 
Replacement 
Mfg/ 
Item Name 
Item ill 
Purch 
Date 
Status 
Issued 


1,337.000 
4.0000 


1111111111 
,MIl ~ S ~~ 


Qty on 
Remaining 
Qty 
Hand 
Qty To Pick 
Issued 


Each 


Unit of 
Measure 


220 


Route 
Seq ID 
Last 
Location 
Bin 
Primary 
Item 
Location 


No 
Purchased 
<: milill~i!llli 
11111111111111111111111111111111111111 
Nut 


Warehouse 


Location 


Main Warehouse 


Loc Code 


ST 


110382 


111636 


112314 


1337 


10 


327 


1000 
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I 
DART AEROSPACE 
LTD 
Work Order: 
~ I~~" 


Description: 
Crosstube 
Hiqh Aft (AS350/355) 
Part Number: 
,D350-748-201 
, 


Inspection 
Dwa: 0350-748-241 
Rev: 0 
Paae 1 of 1 


ReQuired 
Dimension 
Min 
Max 
Heiaht 
31.22 
31.48 
1/2 Span 
40.77 
41.03 
Anale 
75 
77 
Total Span 
81.54 
82.06 


1 


/7. \L 
-J-..- 


-:....... \ 
'-I . 


9/. b) 


QC15 Inspection 
Date 
t{ 
lu,6/,I'1 


Date 
07.02.06 


•. ,. . 
H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


... --;' 


,.. 
.~.....• 
~:~ ., 


-::--- 
. ' 


r. 


,. 
\' 


~;--:::::~r 
-:f' 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO. CANADA 


CROSSTUBE (AS 350/355 
HI AFT) 
NTS 


NEW ISSUE 


ADD D6018-125 
& PRIME AND PAINT 


ADD CAD PLATING 


MAG. PARTICLE AND CAD PLATE AS MFD. 


REV. D 


SHEET 1 OF' 3 


SCAt£ 


DRAWING NO. 
D350-748-241 
mu: 


06.03.31 


06.06.30 


06.08.14 


06.10.31 


DATE 


06.10.31 


A 


B 


C 


D 


DART 
- 
----~. 
-- 


QTY 
PIN 
DESCRIPTION 


X 
0350-748-241 
CROSSTUBE 
ASSEMBLY 
(AS 350/355 HI AFT) 


1 
06018-125 
CROSSTUBE 
(OR 06015-125) 


2 
03502-1 
SUPPORT 


2 
02856-400-710 
ABRASION 
STRIP 


1 
AELS-1032-225 
INSERT 


1 
AN960J010 
WASHER 


2 
MS21920-20 
CLAMP (PER OART SPEC. M-MS21920-20) 


1 
MS27039-1-10 
SCREW 


0350-748-141 
CROSSTUBE: 
UNDER REV EW 
1) 
MATERIAL: 
MANUFACTURED 
FROM D6018-125 
OR 06015-125 
oC{.o"Z. _0 1) 
FINISHED 
LENGTH = 122.70:1:0.06 
\lei2- ,>cll 
0'{ -rol 
2) 
MACHINE 
PER MACHINING 
DETAIL ON PAGE 3. BLEND OUT ALL EDGES FROM MACHINING 
LONGITUDINAL Y, TRANSITIONS 
SHOULD BE SMOOTH. 
NOTE: ALL HOLES ARE DRIISt~ 
~'5jn~R 
BENDING. 
RETURN TO 
3) 
SCRIBE DART PART NUMBER AND BATCH NUMBER IN THIS AREA WITH VIBRATINGJSjli¥ilrW.$~G 
4) 
BEND PROGRESSIVELY 
WITH A MINIMUM OF 7 PASSES. 
MAXIMUM TUBE FLAl]qm.w,lil'j/~~~rT@ory 
BENDING 
IS 6% BASED ON O.D. 
SUBJECf 
TO AMENDMEKT 
5) 
HEAT TREAT TO MIN.180 
KSI PER MIL- T-6736 OR AMS 2759-1 C AFTER TURNING 
WITHOUT 
NOTICE 
6) 
FINISH: 
MAGNETIC 
PARTICLE 
INSPECT PER DART QSI 0384.2 
WORK QRQER 
CADMIUM PLATE PERAMS-QQ-P-416B, 
CLASS 1, TYPE II 
NO. ~r- 
PRIME INSIDE AND OUTSIDE 
PER DART QSI 0054.2 
- 
PAINT OUTSIDE PER DART QSI 0054.2 
7) 
EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
OUTSIDE SURFACE 
MUST BE SMOOTH AND FREE FROM SURFACE 
DEFECTS SUCH AS 
SCRATCHES, 
NICKS, OR DENTS. 
DEFECTS UP TO 0.005" MAY BE BLENDED 
OUT 
LONGITUDINALLY. 
CIRCUMFERENTIAL 
GRIND MARKS ARE UNACCEPTABLE. 
WHEN DRILLING 
HOLES EXTREME CARE MUST BE TAKEN AND CAREFUL 
DEBURRING 
PERFORMED 
TO 
ENSURE A CLEAN HOLE WITH NO CRACKING/CHIPPING/GROOVES. 
8) 
INSTALL D2856-400-710 
ABRASION 
STRIP WITH A GAP ON BOnOM 
SIDE OF CROSSTUBE, 
CENTERED 
OPPOSITE 
03502-1 
SUPPORT, 
PER QSI 035. 
9) 
TORQUE 
MS21920-20 
CLAMPS 60 TO 80 IN-LB 
10) TOLERANCES 
ARE PER DART QSI 018 UNLESS OTHERWISE 
NOTED. 


11) ALL DIMENSIONS 
ARE IN INCHES 
12) PART IS SYMMETRIC 
ABOUT CENTERLINE 
EXCEPT FOR 00.297 
HOLE. 


Copyright 0 2006 
by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATE AND CONFlDENTIAL AND IS SUPPUED ON THE EXPRESS CONDmON lliAT 
IT IS NOT TO BE USED FOR Nol'f 
PURPOSE OR COPIED 
OR COMMUNICATEDTO Nol'f OTHER PERSON WITHOUT WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


... 


03502-1 
SUPPORT 
(1) & 
MS21920-20 
CLAMP 
(1) 
9 


(2 
PLACES) 
/':-.. 


02856-400-710 
ABRASION STRIP (2 
PLACES) ~ 


0350-748-241 
BENOIASSEMBLY 
DETAIL 


! 
J 4.001 


13.06 
~ 
(REF)l- 


TO ABRASION STRIPL 
8 
~0.297 
THIS 
SIDE ONLY. THRU 
ONE WALL ONLY, 
INSTALL AFTER FINISH: 
AELS-l 
032 - 225 
INSERT (1) 
AN960JD10 
WASHER (1) 
MS27039-1-10 
SCREW (1) 


:1 
--l\-.•.:'r 
0 


82.68 
:i:0.25 
- 
. 


I--- 14.37 -l 


.'.:.'.:~' 


40.90 
(REF) 


41.34:i:0.13 


IL 


12.69 


:i: 1.0 
20.2 
(REF) 


"-.. 
(514mm) 
"-.. 
TO START OF BEND 


32.98 
%0.13 


UNDERR 
lEW 
Oq.o'l..o 


CROSSTUBE (AS 350/355 
HI AFT) 
1,8 


DRAWN 
BY 
~ 
t(J~ 


APPROVED 
DRAWINGNO. 
0350-748-241 
mu: 


03502-1 
SUPPORT 
(REF) 


02856-400-710 
ABRASION STRIP (REF) ffi 


~~~~~~~~~D~~D~ 
_ 
IS SIlPPUED ON lHE EXPRESS CONDIT1ON 
'THAT rr IS NOT TO 
BE 
USED 
FOR Nt( 
PURPOSE 
OR COPIED 
OR COMWNICATED 
TO AllY 
0T1-fER 
DAlE 
PERSON 
WITliOVf 
WRmtN 
PERlIlSSlON 
fROM 
DART A£ROSI'ACE L11l. 
06.10.31 


_._rtt __ 
= 


SECTION B-B 
SCALE 1:2 


MS21920-20 
CLAMP (REF) 


GAP 
II -....... 
(REF)-j~ 


VIEW A-A 
SCALE 1:2 


~0.323:g:~ 
(THRU, 
lYP) 


HOLE TO BE ALIGNED 
WITHIN %0.001 
OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 


r-- 


2.500%0.005 
-Lc 


,. 
. 
.f 


2.00ct8:8?A 
MEAN 1.0. 


T 


RELEA~ 
[ ~.(o'~'::f::-J 


2.180 
(REF) 


DETAIL D: 
CUFF 
TRANSITION 
SCALE 9:1 


DART AEROSPACE 
LTD. 
~. 
0ffWI0, CAWli\ 


REV. 0 
0350-748-241 
SHEET 3 OF 3 
mu: 
SCo\LE 


CROSSTUBE (AS 350/355 
HI AFT) 
1:4 


I, 
---------1------------------- 


I 
T 


2.240 
(REF) 


THIS 
DOCUMENT 
IS 
PRlVAlE 
AND 
CONFlDENTIAL 
AND 
IS SU?PUED 
ON 1HE 
EXPRESS 
COIlDmON 
THAT rr IS 
NOT TO 
BE 
USED 
FOR INf 
PURPOSE 
OR COPIED OR COWMUNJCATEDTO Nf'( OTHER 
DATE 
~.:k=~~PERMtSSlON 
FROM 
06.10.31 


_ 
••• 
IJII. 
SEE 
DETAIL 0 


DETAIL Cj CUff 
SCALE 1:1 


4.26:f:0.03 
FROM END OF 
TUBE TO START OF RAO 


I 
-----, ----- 
------------- 
, 


\ 


-------------------------------------------- 


CONST. 
0.0. 


2.24o!8:8ga 


~ 
I 


CONSTANTI 
f--- CONSTANT --j--- 
UNIFORM 
I 
UNIFORM TAPER 
•• 
• 
00 
I 
0.0. 
I I ~~~ 
TAPER 
•• 
• 
R100 
2.299~'888 


! ---------- 
-------- 
"2 18~,005 
2.253~:88g 
2.27~:gg5 
2.299!8:88& 
I 
\ 
o 
. 
-0.000 
I MIN WALL 0.1071 


~ 
VI 
8 
8 
~ 
~ 
~ 
~ 
~S 
~~ 


~~ 
~ 
~ 
-H 
-H 
-H 
~ 
;c;~ 
~~ 
~~ 
~ 
~ 
~ 
~ 
; 
i 
UNOi.~~ 
~~ 


~ 
~ 
0350-748-241 
MACHININGDETAIL 
UNDER 


SEE DETAIL C 


RO.063 


CHAMFER AS REQUIRED 
FOR TOOLING LlEAVING 
0.062 
(REF) 
MIN EDGE 
DISTANCE. ENSURE 
CHAMFER TOOL PATH 
RUNS 
OFF 1.0. 


... 
.1 , .. 


, • 
CERTIFICATE 
OF 
CONFORMANCE 


DATE: 
Feb-22-2010 


CADORATH 
PLATING 
CO. LTD. 
2150 LOGAN 
AVENUE 


-- 
..-.---- 
. 
.__W'N_N_'P_EG,_MAN_'TO_B_AR2J:0_J._1_ 
' 
_ 


CONSIGNED TO: 
Dart Aerospace Ltd. 


1270 Aberdeen St 


Hawksbury, ON K6A 1K7 
W/O#: 


INVOICE #: 


93268 


48326 


CONTRACTOR 
PURCHASE ORDER # 
513885 


DESCRIPTION: 
SKID 


PIN # 
D350-748-201 
SIN # 1¥'!8]:5. 


STRESS RELIEF BAKED @ 375 DEG. FOR 5 HRS. BAKE HEAT 
CHART #10-116. MPIINSPECTED 
lAW ASTM-E-1444. CADMIUM 
PLATED lAW AMS-QQ-P-416B, 
TYPE 2 YELLOW, CLASS 1. BAKE 
HEAT CHART #10-169. 


QTY 
1 


Approved Inspector: 


CERTIFICATE: I certify that the items indicated here on have 
been inspected and tested and conform to all specifications 
and requirements detailed on the contract or purchase order. 


(" 
1/ 


~ 


r 
/,">"T-:,..,.,,::Il. 
: 
,.' I 
f' ,,,~.,'~ 
\ 
/ 


Ij) c~y----'-------------- 


